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During thew epidemic occurronce of the so-called papiutoses of chxnois

duriirg the winter of 1962-63 in Austria, exprimental imvstigations were

carried out, by Ozoaw~bruber (9) whiah established Vth identity of this agent ar,

cont oagos pustular dermatitis of Wshep and goats* Within the so"e of this

work, it was of int~rest to examin* under the electron microac"p the virus of 4

the soc ailed papileomatosi of chaowis and to compare its norpholoa with

that of the already identified infectious agent of contagious pustular dernatitis

of sheep mgd goats.

Electron microscopic investigations of this agent in aheep and goats and

fttq4ma contagioetu virus (LC.v.) isolated from humans have already been

carried out (1, 18, 19x 3). The E.C.V.. is ix.-kded In the Poz group (ho, 3).

It can the easily differentiated frm the Va"cinis Tirus electron-mcroscopically

(1, 1ds 3), Accordiog to the literature, great similarities exist between the

virus of stcmabis paplmosa boris (24s, 19, 3) and the virus of M11lker's nodule

(25, tog, 28, 24s, 5) -Aem they awe examined electronumicwosoopioally with

rogards to shape, siese structure, amy a-dal ratios.

~&FlTRIALS AND WMEhDS

pl~ormal smales and papillomatotie lesions from exp*UdaixI isolst-1

chancing, which bad been sent to the National Institute for Coutagious Animal

Disease Control In Hod] .g. bein Wi~n (Director: Dr. r. Kress),, were used as

material for electron microscopic studies. In addition_, fresh specimens were

examined under the electron microscope after the transfer of infectious material

through experimental ardinalm (chamois, sheep, and goats), From the old epi-

dorma1 scales and papillamatotic lesions, a susension vas prepared, which was

-studied for E.C.T. after high end 1ow-apped centrifugation* From the arti-

fically Infected animlm, tue smanl, lentilm-uited greymwhite nodules were

removed vith a seapol. on the fourth day of illess wad were ground on a glass

nul16 Frmerly, It had been fwund that It was advenagetest to Immerse the



the glass slide in a water bath for five minutes in order to vash away any

water•soluble materials (colloids and blood oonstitubnts) until the slide is

water-clear, Following shadowing with platimiumAridius, the slides were

x.xed in a 1,42 % buffered osmium ',trxaide solution for 10 minutes. The

secondary negative staining was carri. 4 -1+ -' a saturated solution of urmW1

acetate with a pR of 6.2, In &dditions several spe&ineswre shadowed with

gold-palladim, in chlbrfom in a Siemen's steading apparatus. As carrier

filu, 0., % nowital in chloroform and 0.5 % formar in 1,2-dichloroethans

(purest avilable) were employed. The photographs were made with an 2m "e I

an OeovrtaScientia 23D50 plates.

RM LTS

The esl*tra microacopic identification of a virus using old diseased

samples afra the skins of in.cted chmaoi8 is not possible with our oentrifuge

technique. The shadowing prepared with the latest modifications was sor

abundant on the non-specific materials in spite of washing, that it could

scarcely be seen through. Moreover, the quantity of virus in the old samles

appeared to be too mall to be detected under the electron microscope, Sub-

wequently, additional investigations on this material were given up and virus

identification van carried out only on materials frao fieshly infected experi-

mental animals (ohamols, sheep, and goats). In the papulo-vesiculoum stage,,

it was poeasble to observe a virus which corresponded morphologically (sizes

ehape, ultra-structure, and axial ratio) with the E.C. virus of sheep and

goats. The fourth day of illness poetinfection was found to be the most

favorable for detection of the virus. In the crusty lesion. which appeared by

the sixth day poetinfection, virus could no longer be detected br the indirect

spot test of Peters (23) since the abundant nonspecific material hindered

U0



detection. After the it -oductien of a centrifugation progrm, it wes

possible, however, to cenoentrate the virus in the acaby material and to

prepare somawhat pur6 Preparatios. After 1l days, old crusty lesions, as

1l 88s Papinomatotic l lone can rarely be used for virus detection by

means of the electron microscoe. In this case, on' must ftansfer the Infect-

iow matrial to oultabl expe•a•ental animals cr grow the virus -, a suitable

tissue cultur*. After the up a either of these procedures, the electron

miercecopic detectilo at viruses can be ciried out without difficulty.

In ana case, we were successful in detectiqg the LC. virus with the

Indirect sp6t method for papudlovmsiculosun lesicn&* on the upper lip of a

young chmonis The oldest of thlse Iesions was estimated to be about four

days old.

The skin lesions during the early stpse had extremely bih virus cotents

In wild admals as men as in materials obtained from experimental animals. The

viruses lay lmbe~de for the nost part in reticular material rginasting fram

the degeneqUon of cells. They are arranged in singles, pairs, groupe, chains,

andIn plaquesIn great numbers (Figures 1, 29 3, 5,9 and 6). By means of uranyl1

acetate negative staining, it -js quits easy to differentiate the viruses from

the nonspecific materil of the smwe sie range. The greatest part of then had

the shape of onrotatiosal oVeo (9, 10) whose periphery is distinctly

cmpessed (Figures 1 and 2). At higher electron uicrosope magnifications, a

distinct e*nelop (FIg. 2) can be seen. On the surfoce, a striated pa tern is

arranged, which, In many cane*, asawme a cross and transverse patern (figures

, Md O)s This pattern, which is mainly on the surfsao of the virus,, is caused

by parallel-arranpd filmentou caur-seein which rmrw in a diagonal direction

on the virus* Theae cross aid transverse markings am probably ptoetions of

the reverse side thro• to the front aise. In several prearaton, isola"d

Sv4 vine far (ftpure ) wore observed in which ee it ws diffitilt to

I - 2



differentiate the filaments, In the photographs with hiWher resolution,

measrements were made of the diatance between the parlel filments which

60 Wit~thin a sitnle filament, an axial structure of about 20 it observed.

In the ý c++erior of the virus, one can observe thickened ea e hich exhibit an

average sie of so. 90 u by 65 v and lay partly in the center and pertly

subpolar (Fig, 3). As to the question of this internal body being tn-logaus

to that of the Vaceinia virus, one can only speculate at this time. When 100

viruses were measued,, the following values war* obtainedt the IoM &ais varies

between 2M0 uaand 35 V with a ran of 259*75 ap; the short axis from 150 I

to 185 a with a mean of 154.62 ,r. The axial ratios lay between 1285 and

2.333 averaging 1.6u. A morphological distinction between the infectious agent

of owtagious pustular dermatitis of chamais (early papillamtouis) and the

virus of contagious pustular der•matitis of sheep and goats could not be made.

Consequently, thrauh we rImental Investigations (6) oe can confirm the

identity of the virus of "papilloatosis'oof chaeois to be the ao as that of

contagious pustular Csrwititis of sheep and goats.

DISCU3SSIO

The method described ty Peters and co-vorkers (2h) for the rapid, Alectron

microscopic diagnosis of variols virus (fixations omwui tetroxide and pgative

staining, uranyl aetate) %oer alo applied in the present investigations for the

detection of the E.". virus of chamois and experimental animals. With theuvranyl

salt, om could find structures similar to these first ween by Negingtn and

Horne (18) later by ftttnor, Oieos, Mnllor, Pnd Petors (3) using pboephot'uswtic

acid (PTA).
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The introduction ot PTA negative staining by Brenner and Horm (2) in the

slectron microscopic preparative technique led to the disclosure of sub-structures

in viruses -hich had not previously been seen with the methods omployed (osium

fixation and shadowing), A explanation for the negative staining was given by

Muller and 1"yerhoff (16) laUtr. According to them, in the case of PTA nega.

tive staining, there is an electron charge of the micro-region eaumee by mOw-4

ment of electrons, Moreover, there develops an slectaostatic lens through

thich the electron beam is focused in the micro-region. *jlzer and Glese (15)

bellve that In the case of uranyI aeetate negative staining, similar physical

conditions are displayed. In repeating the studies of mhiner and "eyerho'f

(16) with uranyl aeetate, we observed that latex balls ragatively stained with

it appear transparent under the electron microscope when they are not treated.

tX a carbon evapoation co•ting is employed as a carrier fill, then the

Sanclons contrast (16) was wo longer observed, since the electmetatic charge

is terMiat by the conduoting carbon fill. In l1 ve 4# gross charge phenemma

are recogi"de after treatment of a virus sample tr uranyl acetate negative

saining. ftch charge phenewna are thus always observed when a large maber of

viruses (a virus cluster) is used and a large quantity of urayI acetate is

deposited. In the caw of tha Vaccinia virus, the substrate wet not presrved

by %r&V1 acetat, nagative staining as it ha been described b7 other authore

(21, 22, 7). In the case of this virus, the exterior protein layer probably

prohibits the penatratice of uran'yl ae te (with its ;-, f 4.2) in sufficient

quantitieso In the case of the I.C. virus, the different virus types observed

* with PtA wngative staining could not be found since the pR of the urql salt

coald not be shifted towards neutrality with precipitation. The values given

in tba litersture (1, 8 19, 3) f or the Ai sod a~xial ratio of the LC. vims

W .e i 'agp '.em t uItj OW i I .ig.... *. The di_"s'p-e- at I probe...y the



result of the different paepbfttive techniques emp] oyed by the various authors.,

In table 1 is a euwry of the mean values given in the literature for the

long and shart mxen and the axial ratio. The vctues are express in w.

TABITA I

I"Ostizator Length Mean '4dth Mean LtW

Abduaesla. (1) - 185-310 251.8 120-210 158.18 1.6

Wagington (17,18) 220-300 273.1 150-175 1704hO 5

Knocke (n) 220-250 ? co. 150 ?

Rittnor (3) 3 30O.0 ? 170,0 1.7

Gerstl (chmolu) 200-325 259.75 150-15 15b.62 1.68

The clintial diagnowbi of cont•Sious pustular dermstitis of sheep an the

basis of the characteristic clirdeal picture appeare to pose no parzicula-

difficulty, sirce in an animal stock, several anf.alus with ayMatnp of different

uto-es of the disease are certainly to be foid. In the case of wild anixals, on

the other hand, the di*.noei., if rncossary, can be made cnly wkth difficulty. I

Am the virus idertifieation.,, as aw.ntioned, can be carried out suocess&Ully under

the slectron microscope only in early stages of the disease, one must einploy

infectiout materials frum experimental animals or grw the virwu in tissue

cultures when dealing with old eaxes of the disease. The s.ouent identifiestior

of the virus wrar the electron microscope is then quta easy.

In the paper present, ths author has r*pcrt.d on the elActron Microecopio

detm.. ination of the virus proding .p.pi .omato."isi i. the cha.i.. No.
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morphologic diff ererte was deb~etabe between this agent, and the infectims

agent producing contagious pustulaer dematitis in sheep and goats. The

identity of both agents, already presumed on the besir of ewcperimenta1 raeu1ts,

was thius confirred elactron micro.s ~,ically. Tbo- Zct).Vm cantgioei viru.. was

prepared employing a saturated solution of uamuyl. soettate By meia of thiis

method, the surface structurm of the viruas was visualived. The pbroical pre-

vesiuistes (negative staining) hwv-bson discussed*
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The Xerox cop of the paper furuished to the Translator was of such poor
quality that the figures contairnd in it could nort be r.prodwed for - in
this translation, U a iewult, the mrader ix rzfarred to the original journal
for the e lerl~rea u %rarAs.

Figues!,Ecthyrma ccxitagiosaum virusa trsat-& vith ur&' a*estate* Magnifietd
, I.

igu 2. Representation of ultro-structure. R- round elesentary bodies; H -
e-i--Tope mbrag, Magnified 80,0O0 I

iure 3. N.C. virus with o•rc,' ated ,'es within. Mogni fed 80,000 X.

SRound .C, Vim-s. Substructuro pmserved poor•y. ManLified 160pXO 1•.

SFigre 5. Rotational ell~poied elmen+ ir body shadowd with gold-pallka iux.
-- hrd 20,000 X.

"r 6, XYb-" clusur, xtar charge phnau at xi=%r~regtan. M agniled


